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20030028174 #^ ^*}: 2003/12/27 



0007 

[SISSXH 2003.05.02 

[^HI*5ISW] H03F 

[sS^I g^SS] Signal generating apparatus and signal generating method 

[§§] #&a# ^*1SIAF 

[S^ejMH] 1-1998-104271-3 

[•sen 

[§2^3E] 1 -2000-040682-4 
[CHEiei] 

[ CH B| oi 3 E. ] 9-1 998-000334-6 

[St^Si^SS] 2003-003435-0 

[CH£|oj3H] 9-1998-000541-1 

[£t?ia§^Bj5] 2003-003437-4 

S^S^I] KIM, 1 1 Joong 

<£] 690314-1405215 

[^SSiS] 449-843 

^J\E gojAI ^Xie #eEI tiCH5x^E^ 2021 

1101s 

[^] KR 

[£92] S^SJI] CH0,Goog Chun 
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^1 



20030028174 SJXM 2003/12/27 

[^°Ji^3S] 641226-1624011 

l^m&m 435-040 

[^^] ^SA| tfgg SOIOHIFM 1135# 1302S 

[^3] KR 

oign (ej) 
(en 

PIMSIS] 20 S 29,000 S 

[^<y§§!£] 21 2 21,000 ?! 

[^<y^s^] o 2i o m 

[^AHj^S] OS OS! 

imm 50,000 ^ 

[g^AHf?] 1. Q^AH- @A||AH(£S)_m 2.?|gj§_m 
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1020030028174 %^ «]*}: 2003/12/27 

[-fl.ej=] 

#41*1 ^ ^ $ A]Jr 7flAl^cf. Sj-^-^A] ^-H" 

^tiVojc]-. 4^-£.H*l iE^r ^-B-^^l *]Jl IHJ^HH ^HS^ €^ 1 ^<HH n «i 
*fl %^2] ^7] tg+ <g (n-l)«]*i| ^tiVo]^. 

5. 1 
Did" ^7] 
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1020030028174 #^ < U^\- 2003/12/27 

a]Jt ^r^^^l ^ -tls IMS*?^ {Signal generating apparatus and signal generating 
method} 

M-ErW. 

£ 5^ ^-fr SrS.-w.eM (half-bridge)^ -g-^4lJL *fl^3r*l£| S*3.Ii=# 

£ 7^r ^>M-^ £^ #-J±eM(full bridge)^ ^-ilJ: ^fl^^l^ 5)S£# 14 
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'20030028174 %^ 2003/12/27 

i 10-£- f^S] ^IJl IH^*^ #^<0soll 4^- -g-^Jl 3] 

£ 12^ 4^ M-^iflfe *#^oicf. 

^KlStfl Did" ^7))2- &Qo) J=<y.g * nfl, 7fl 

^^15. ^3^r €^-8: *K3:«- *fl, ^-H-^: (mute-on) HL^ ^B-.2-H.(mute-of f ^ 

<is> o^yv^ o.^. ^^(audio signal)* ^*}?}7) 3]^ ^^S. ^7}±r ^ 

^ ^Tflofl nfe}- A^-, B^, AB^r , zl^JI D-g- ^7} ^<LsL 
<16> A^- ^^]°V, 7\Ao] ^-cfl^ .OS h]^ ti>ol^^ ^ 

#^^.4 3711 ^<H^> *>JEL5. JL-§:^°1 nfl-f ^t}.. o]^ Al^o] f^o] &6]5. E^AEjH 

^tf ^^-7> -f-SKr ^-BflS *>^r ^^-i: 7}7,)J1 ^cf. 

40-5 



0030028174 %^ QA- 2003/12/27 

<17> B^- ^7]±r yH°1i 7 A^7\ 4^1 ^15L7> g# nflfe- ^^i-5L7|- 7^ 

^ ^AJE-S., Ju#°l ofl-f #4. ^.e-iM- 3Sii»l (Cross-over) £fl^-°|5fJl -f-sfe 4^. a] 
3L°]}5. ^1Jl<^ Sfl^-o] 3 7ll <H<HM^r #^-§: 7Mi 5*^ 

<18> C^" f^7l^ «H<H^ ^ff-7> ##7l5f o.A^lnV, nfl-f ^ 

oflAi ^45}£S 7^ A>-g-S}*l ^Cf. C^" ##7lfe 20kHz <>HHH A>-g-*> 

<19> AB^" f^7l^ ¥7flfil H^^liBlS 3°1 ^7)9\- ^A\^}v} t o^o) 

13 **J-*rJl, €■ #^HH*r B^- ^71^^ ^*}7) nfl^olcf. o]5i oj^-s cfl^-^ ^-g- 

<20> D^- ^#7l^ ^ s. (p u i S e-width modulation, PWM) y o v ^* aHMH , B^ 

7liH} Jl^^I ^t}. B ^ ^71^ JL-gr^o] ^6]^ H^^liBl^ AJ^TJ;^ ol-g-^> 7 l nfl 
-S-^l 78% v§ ^ D^- ^71^ H^xl^Eil- -tfl^J S-^S^r 7] 71 

nfl^^ll ^ ojcf. ttj-^ 2)cfl #§HH 8 o% ol^ol A^-, AB^ 

<2i> d^- ^71^ PWM «<H]* ^>-§-*r7l B3H*1^E}^ ^<#$ Z\}7l-5}7} 

7l^**r€^ (Low Band Pass Filter)-!- T^o) ^-cf. ol sJe^ <?}aJ- sfl^M; 7} 

7^\Qi^^^B]^ 7] 71 71 nfl-g^ ZL-g-ol ^ Dii- ^7l# *>-i-7l 
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^0030028174 #^ 2003/12/27 

<22> £f nfl-f ^o]v+ (Full range) ^^711- ^*}7l ^A^A 40 kHz 

oltfo] 5)^0) ^ ) o.^*)- ^^^^El* ^^}*>^o> t&t)-. JLtf| ^o] ^JL ^ nfl, 

3^ -n-H ^1317> ^ (ON) .2.H. (OFF) € °fl , # (Pop noise)7}- ^*H, 
^l^H ^7^ f^M^ 7M°1 €-2-^1 

<23> ttJ-S^ £ t^o] oj-ji^ ^ 7l^o] 2)-^^ ^ T-fl^^lS. ^<£& * 3) 

<24> M. ^ hVt^ ^^-o] ol^ g ^o) ^ Al ofl o^H ^Sjfe S^-fr 

*1 o}^^>7l ^tfl^i^ w>^*v ^aH« ^H^Rr £^ ^ £^^1 7l^fl 

<25> o]^, jE^-g- %^^c^ «V#2i^: ^*H1« -M^f-^S.^, ^-i- 

A <H1*1 zf s^ofl t^^Ib ^flS M-^^cf. 

<26> £ l£: 1^3] ^Al^ofl O}-^ -g-^ 7% M-Bf^Cf. £ 1^- ^"2:^, 

^ ^^^1(100)^ ^#*1(200) ^ -g-^4lJL ^^^1(300)* ^Hl^cj-. 4lJl 

#*l(200)*r ^-tll 7fl^^](300)» ^^V7l ^ i^^J ^t^. 
^^1^-^1(200)^ 5.(110), ^i^lS ^2)5.(120), -g-^ ^131 E£ ^H(130), *fll 

^3)5.(140), ^12^^215. (150) ^ ^2= Bj-oj ^<>|S|5.(i60)# 
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1020030028174 <&A- 2003/12/27 

<27> #3l#*l2|JL(110)^r Sj-^(^)7> ^S\t= %(°)*} '^-&'o}^ ^.)-fr 

ZL *)]1#*1^1J:(DET1)# ^ti^lJL ^35(120)5 #^*H=K 

<28> *l^#*l3|5(110)ifr -^sm ^-1(^^)71- ^(^]^> 'S)-^-^'^ W.)^: 

#*1*>^, ^ *fl2#*l^]JL(DET2)-I- -g-^JL HS^l^ (130)5. ^, ^ 

^^5)5(110)^ ^ ^ 5.5>HH (130)5^ f^^xr ^ # ^2: ^7l(PPS)°11 
<*| ^-iLHAl ^2#*1<QJL(DET2)^ Ih^H^ *lHtJ-t}. 

<29> a*]-, ^i-^^]4)5(110)^ ^l^^lJKSEDl- ^A]jr ^35(120), ^11^1^^15(140) 

^ ^l2AilH5lS(150)5 #^tH=f. ^H^JJUSEL)^ A^o] 7$3±Q 3f Aj-Bfll- 

<30> ^-^415(120)^ ^ll^l^l^(DETl) ^ ^]<H^1^(SEL)^1 -§-#£H €^ ^ £ 

21- -f-^H ^]1^^ <1(PUL1) ^ ^2^2 1(PUL2)^: #*fl3 0.5. ^t}:^. ^Uli <1(PUL1) 
^ *fl2^i <I(PUL2)^ ^3. -tfiL^o] o^v-g. ^ 2a) I£tt fl#-g- 

^2 <!(£. 2b)^^r SU^. ^35 (120)^ ^ll^l^lJl(DETl) ^ *1H a] jr (SEL)£l 

-g-#*M 0>}^S>] KPULl, PUL2)-!: ^r^^-cf. 

<3i> -g-^ a] ^5*lH(i30)^ s|-^-^r -§-^^lS(AUDI0)# ^^-JL, ^7} ^r^l€ ^ 

^1J:(AUDI0)1- ^ &2.f>}3l, # ^IJKAPWM)-!- ^ 

H5^H(130)^ ^ ^ ^2715 ^€ ^ g=th -S-^ ^IJL H5^H(130)t7 €^ ^ 

^2 ^7l(PPS)» 2)5(110)5 ^^^Jl, *i^#*l3)5( 110)5-?- Ei #33^ ^2#*1 

aJJl(DET2H -g-^><^ H]%^2>€^. 
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20030028174 #^ ^*}: 2003/12/27 

<32> *ll 1*1 ^5)5(140)^ TlH-tl^KSELHl -§-#«H €^1JE. 1^515(120)5^- El 

afll^KPULl) 5E^b ^1^(130)^1 #^JL(APWM)» 2)11^35. 

(140)fe MUX 5. ^€ =r 
<33> ^I2^i^s]5.(150)fe ^H^lstSELHl -§-#*H ^215(120)5^ 

^l2^i^(PUL2) SE^ H5^H(130)5^-E| ^^s) ^1^(APWM)» 

M ^12^^2)5.(150)^ MUX5 <r 5^4. 

<34> *ll 1^3 5(140) ^ ^12^1^S1 5(150)5 ^s}^ ^i^S]5^ li^KPULl, PUL2) 

^2:^ ^IJKAPWM)* 

<35> t-fl^ ^1^2)^.(160)^ 2fll^Sl5(140)2l #^^1J1(MUXA) ^ ^12^^51 5(150)^1 

#^^1J1(MUXB)» *HQ*Kn, ^r^l€ ^ ^l^KMUXA, MUXBH1 tflS. E}<y(dead time)* A i 

^ ^f, ^-71 cfl£L EpJ* ^ ^i^<H^ ^lJl(PWMA) ^ ^l2i^l^ ^]JL(PWMB)» 

<36> *q 1^ ^1 ^lJi(PWMA) ^ ^12^ ^ ^IJUPWMB)^ £ 5 ^\^\ £ 7*11 £^ ^^1^ 7-fl 

^^lOOOH ^ 711^1 MOS H^^l^Bl-i-Sl Tflo]^ ^5*1 z| MOS H€*1^e1 

^ 7)ioiH5 

<37> ^- 7 ) efls. £ 5 tfl^l £ 7^)1 ^4 ^^151 7fl ^3 ^*1(300) 51 z\ MOS H€ 

^l^iE-l(501, 503, 701, 703)7} %-a]o]) ^-,8r( turn-on) 3 7^ Ed--2-H( turn-off) 3^ 33 # ^1 

<38> £ 2^ ^aHHI o)-^- ^2)5^ M-Eq-\Hr^. 

<39> (a)ir £ 5 ifl^l £ 7 ztzHl MOS H 3^1^ (501, 703)7} NM0S B^l^El o] jl, 

M0SHqH^l^Ei(503, 701)7> NM0S B^l^o] ^ o. # ^*§°M. (b)^ £. 5 ifl*l 



40-9 



20030028174 #^ 2003/12/27 

5. 7 zJ-zH S^l^l MOS H31*l ^1(501, 703) 7> PMOS MOS B 31*1^ (503, 

701)7} NMOS H^l^^l ^-f* 3ltr ^^R 1 ^o}^. 
<40> £ 5^r #41^- *}H-J±5l*l (half-bridge)^ ^^IJ: ^^^1(300)^1 

£1- ^vflcf. zl^ 5<>fl £^1*1 ^fl^^](300)^ B 31*1^1 (501, 503) 

1- 5L^-?Vtf. z}- H^fl^li^ (501, 503)^ (Drain)^ (Source) ^HItt tfl-§-£l 

^ cf^-ftr (mi, M2)7> ^^sl^. 

<41> -g-^jr 7flA§^ (300)^ £ 6^1 M-EfVf Z>o] ^ 7fl^ ^ 

(full bridge)^ ^^15: ^fl^^l* a>^-^ ^ Si-^, o]«4 -frA}^ 4=. ^fl^^l 
£ <r Sflt*. °l*r ^ 5<^1 q-Er\+ T.fl^^l(300)S 

n^^l D J:, 5^1 -g-^jL ^FS^Hl &irtf. 

<42> ^^^1(300)^1^1 7-l^sl- cfl^ JgE|5.^ <y^E-l(L) ^ 7l sfl a] e^ (C)3. tM^sS) 

2^ r €^7} A>-g-^r4. 2*V ^Ejfe °i^Ei(L) * T^^eKO^ ^^U, 71 

sflAlEl(Cdc)^ ^ ^tb Tl^AlEiojcf. 2 ^> ^-^Sltt ^ 

2171(505)1- 

<43> £ 3-8: ^ ^^1 ^Al^^l icj.3. A]Jr ^3^1^ Al^ofl^o] ^ o. q. 

El-vflcf. Tfll^^l A]^(PWMA) ^ *l)2i$14) ^(PWMB)^ A igM^/^ a^s. ^ 

<44> £ 1, £ 2, £ 3 ^ £ 5t 2r^l(PW)7> *l^zj-*l 3^(110) , 3|^1JL 

3.(120) ^ ^4!Jl = 3.41*1(130)3. ^€^1^^.(110)^- ^(PW)^ 
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20030028174 %^ ^x}: 2003/12/27 

Efl# #*]*>J1, ^1 %^S|-("H")^ ^ll^l^UKDETDl- ^t^JL ^-^5)^.(120) 

wl%^5).(.. L ..)^ ^1^a]s(SEL)1- 41 5.(140)5. 

<45> ^^AiJ: ^2)5(120)^ %^5^ 4U#*1^]Jl(DET1)°11 -§-#*M 4U^i<i(PULl) ^ 

4l2^1(PUL2)^- ^W^. ^ ^iKPULl, PUL2)^ 5. 2(a) ^ £ 

2(b)ofl ^a]^o.s. £A]£)c^ oicf . -§-^a]5l H5^H(130)^ ^ ^ ^IJKAPWM)* # 

<46> l^i 5(140)^r «1«-^S1-("L")€ ^H^l^(SEL)^ -§-#*M 411^^ (PULD-fr 

^ ^1Jl(MUXA)5^ cflJE. E^<y 4Hs|5(160)5 #H*}uL, 412^35(150)^ w]*^£K"L")€ 
^HA}J:(SEL)ofl -§-^>^ ^l2^i<l(PUL2)^- ^1Jl(MUXB)5^ t-fljE. E}-<y 

(160)5 #^*Vcf. 

< 47 > cflE. El-<y ^H3lS(160)^ ^^1 31 .EL ^(DTH 4| 1^4! US. (PWMA) ^ 

4|2:£$14J ^ls(PWMB)^- £ 5 ifl^l £ 7<=H1 5*1^ ^aIs 41^*1(300)21 MOS B$*l^E-l5 

<48> £ 2(a) ^ £ 3-i- #S*>^, 4]l€^1(PULl) 2^5 ^S]^- ^1 1^^(201)^ 

^(Tonf)^r n(n£r 2<>1^ *}<£^)«}*}| z| ^(203, 205)2} ^.(Ton)iLtf 

<49> SEtlr 41 1^(201)^ 412€^ < 1(PUL2)^1^ t^Hl^ ^ ^(202, 204)2) ^ (Ton)^ 

3-4. ^-^°11 45^, 4ll^<g (PULD^l ^1 1^ (201)^1 ^ 4ll^<g(PULl)2l n(n^r 
2°Rl-2} ^>^^r)^l^ ^S^tt A €^(203, 205)2} ^(Ton) ^ ^^KPUI^HH ^^S]^ 
z}- ^(202, 204)2} ^uVol ^Jol 14-^3 ^c}-. 
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20030028174 #^ ^t}-: 2003/12/27 

< 50 > t£T5)- t ^^^(PULl)^ aj)l^:i(202)£l #(Tonf)£: A €^(203, 205)£] ^ 7 l(Tsw)^l 

l/4«y ^o] v\^f>\t\. A ^(202, 203, 204, 205)^1 ^(Tsw)^ PWM ^7]o]j^ t 
^ll^i^(PULl)^ A] 1^(201)^ #(Tonf)^- ^^^>J1 ^A ^(202, 203, 204, 205)^1 
^(Ton)^r 7]°\ ^^M. 

<51> 4e}A-] S)-^-^ ^ S. 5 ^i\A £ 7*1] 5l*\& ^ ^3^*1^ ^^(201) 

ofl -S-^M 3^3- i^^l ^ ^-71 ^-*H £]*}c*| ^Sjfe ^JEL-g-^ 

^IJl ^^S]S(120)^ ^H^lJUSELHl -§-#*H ^^oflol^^cf. olafl ^ll^Efls]^. 

(140) ^ *fl2^ 5^(150)^ (130)5-^1 ^ a] 31 

(APWM)l- ^<^}Ji, °}^r #^^ls(MUXA, MUXb)5^ oflH. *iH 3)3.(160)3. 

<53> a o v 71 ^§cq Al ^.o. o.^ ^^^1(100)^ ^1^2]A>^«-Ei v] #S(def aul t )3 

£ 5£ji, Af-g-^H cj)^ cy^s. 5d4. 

<54> dlJE. E}<y ^^5)^.(160)^ i^^l cflE. E}<y(DT)ol ^]li^%l ^IJL(PWMA) ^ 

^12^^) ^1Jl(PWMB)1- £ 5 ifl^l £ 7°fl :E^<g ^^1JL *fl^*l (300)^1 z| M0S B^*l^ 
Ei(501, 503, 701, 703)5. AA ±^2] ^= E}°J (DT)£- 3" H^liBl (501, 

503, 701, 703)7> ^-.g- SE^ ^-^.H ^-g- ^]^>7l Ej-<yo]tf. M. 

^•^oll 4.213, afli^ifl^ a]s(PWMA) ^ ^)2^^l ^IJl(PWMB)^ d|]= E}<y (DT)ol 

^7l gr^l- ^ SUr}. nJ-BH z]- M0S B 31*1^(501, 503, 701, 703)^ tfl-g- 

^lS(PWMA, PWMBH1 -§-^}<^ i^^l^cj-. 



40-12 



20030028174 #^ <£t.\: 2003/12/27 

<55> £ 3-g- #2:^, ^2 ^#*l(200)fe J*$|-£ ^ i^Sl A^o] V$[77}x]Si] ^ 

#(TP)°1]a)^ ^i^iJ: ^#*]( 120)3.-^ A ^ii^CPULl, PUL2)-gr ^IJ: 

(PWMA, FWMB)3*1 °1» S.^"^ tb*=k 

<56> ZLE)J1 ^-$#*](200)fe- a] ^Vol ^jzf^ ^(TaHH^ -g-^ 4JJL H. 

130)5.^- E] #^£]^ ^ ^IJ-(APWM)* -*1Jl(PWMA, FWMB)3.*1 #^ 

°1» "&s§ PWM fVrf. 
< 57 > j= 4 ^ a. i4€- ^JJl sMq-JLH Aj^cHlA^ i^^j j^-g. 

M-^hB^. ^ 4^ ^l^^ 1 ^1 Jl (PWMA, PWMB) ^l2i^^ ^JX(PWMB)^ A 

<58> £ 1 * £ 4t ^S^, sHN-fr ^<LK°1 ^-f ^I^)ai^(sel)^ «-^3K"H")^Efll- -£}- 

*JJl H.SAfl^(130)^ PWM ^7ln>rf z| ai^ (PWMA( PWMB)^1 ^ 

(Tonl, Ton2)# aI^jos &(PPS)* 33.(110)3. 

<59> o} 7 H p\VM^7l^ «a^*>JL, A PWMB)£] £ ^(Tonl, Ton2)£- 

<0jr(AUDIOH] tq-e> 7>^^o]cf. #7] ^Ei* °}%?>\^ ^ 9X^. 

<eo> 5\S.(ll0)±r &(PPS)* ^^-^Kal^Ai)^ ^^-*>ji pwm^71 o> 

4 ^€ ^(PPS)-ir ?8 41 ^71 ^r(PPS)^- ^3ir ^(PW)7l- 3^ 

^3^r # iiol^ #^7171 ^ ^(403)3 ^(Ton2f)l- *)H*>7l 
<6i> sj-^-^so^ ^ o. ) QQ7jx}3\ s.(no), ^^ai^ m}-^ 3} 3. (120) ^ -g-^ 41Jl SS^Ai 

(130)^ tq^oflol^-sicf. ^#*ls]3(110)^r ^l^Jl, ZL ^l^^ofl 4=. ^2 
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#*l^]5l(DET2)# ^ a]jt H 3. (130)3. ^jr H5-^l^(130)fe ^12^1^1 

5KDET2H -§-^H €^ # 
<62> o^H ^12^]^J1(DET2)^ ^!Jl(PWMA; 402)^ £ ^-#(Ton2)£] s]^ a] 

^ofl al%Ajsi.^c}. rc).^ sHq(pw)7} ^K^fe Al^oflA^ ^-^^ ^i(403)£| -§f(Ton2f)£: *V 

cj- 3]^oil ^(402)^ #(Ton2)^.^ 

<63> sl-^(PW)7> ^s]^ Al^ofl^ m}-^ ^^(403)^1 ^-(Ton2f)£- MH1€ ^ 

^(402)^1 3KTon2)^ aiiJK] ?W w^^t}. iEtb, ^(PW)7> ^K^tt Al^ofl^ m^s} 

^(403)^ #(Ton2f)£r PWM ^71^ 1/4^1 3Jo] ^zi^cf . 
<64> ^, ^12^1^J^(DET2)^ -g-^ -tljr ^5.^1^(130)^ #^^1^(APWM) (n)«l*1| ^1 

31(903)^ -^(Ton2f)# (n-l)^^fl ^Jl(902)£) #(Ton2)S] ^eVo] ^fl <H ^Is^cf. 

<65> £ 8 £r cf^- >*JaHH rn)-^- -g-Aj 71]^^}-^ M-Ef^H^-. ^ PWM 2. 

J=3 -g-^-sfji 5^ a] ^ ^^l(810)fe ^-H ^1S(/MUTE)^1 -§-#*M ^$\$ *JJl^ -g-(on) 

<66> s. io^ ^ 7l]^^l(800)fe ^^](810) ^ -g-^JL *ti^*j(300)« 

cf. a]Jt ^^1(810)^ 3 5.(110), ^^]Jl ^3 2] 3. (120), ^ HS-^H 

(141), ^11^1^^5(140), ^2^^2)3.(150), 31 .el ^1^2)^(160) ^ ^e] 7\]o] ^ (820)# 

<67> ^€#*13ijL(110)ir ^^(PW)ol ^g-£]^r £^§- ^l^i, H. %^5L*\ He} zftd] 

^(pre-control signal; PSEL)# ^Hi^t)-. = bJ ^flc^ a] Ji(PSEL)^ £ 1SJ *)H a]S(SEL) 
^3 o.s. ^^tb ^!so]4. 
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<68> -g-^ x\$_ = 3.4H(131)fe ^H^IJlC/MUTEH -§-#*H -StH ^H^IJL (CMUTE)# feE| 

7lMB(820)S ^fB^C/MUTE)^- ^E]ti. S-?-(active lowHtk ^!JL 

^(131)fe -S-^ PWM 2.^1^ PWM^7l(^^>7ll^ ol-g-^H ^-H *lH^]Ji. 

(CMUTE)7> ^/5Efe %^2f£)fe A]^^- ^H^-t}-. 

<69> ZL Oj^l^ ^ X\S_ (131)^ ^ ^ 7}^ £. lofl JEA] ^ -g-Aj H^l 

^(130)^ ^ * 71^34 
<70> feaMl°lH(820)fe AND>fl°]M. ^^M, -n-H ^H^ls(CMUTE) % ^Ha]^ 

(PSEL)l- ^*>J1, ^ ^Sl-CCMUTE, PSEL)-g- fcBj^*|-jI, ^H^Jl(SEL)^ ^tH} . 
<7i> £ 9fe ^^HHl ^-H-^/^-H-^-H a] ^ ofl >H oj 

^$141 M-Hfi^q-. £ 8 ^ £ 9« #*1(810)7> PWM JEWEL'S. 

-g-^l-J! ^H^JlC/MUTE)^ fee) ' ' -fr -fj-7} ^ (o)m. "fl.E-.SL5. S.S.' 2}- 

W.). °H ^S|S.(120)fe- t^^oflolM. ^VEfl^ 4MtitK 

<72> A}jr 1^^1(810)7} ^ PWM -^H-St -n-B. S-H-S. 

*L«a«Hr , ^#*l(810)fe 4l3L H.3.a1H(131)3.JMI #^S]fe 1^ 

4JJL(APWM)» ^IJUPWMA, PWMB)SAi #^*Vcf . 

<73> fl-H ^- *)•-§- -a^H^fe ' ttH— £- 2.= '), ^H^1Jl(/MUTE)^ fee) '5.-f(L)' 

3. . ^ a] j: H.3.4H(131)fe ^BAjjL(/MUTE)°fl -g-^H 7flolA]^(SEL)» fee) • 

^-r-CD'S *fl<H*M fl^r -n-H ^l^^ls (CMUTE)« AND7flo]H(820)S. #^*b 
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<74> ^ t -g-Aj ^IJ: 5.5>*lH(i31)fe ai^(APWM)^ ^^(901)^1 ^ ^^>(Tonl) 

% °H Qzl $XSLH.5L, ttH— £r ^^Rr €^(903)^ £ ^#(Tonlf)* ^H^>7l 

-n-H ^H^]J:(CMUTE)» ^Kfl^ ^ 5*4. 

<75> AND 7)1 o]h (810)fe fee) 5-f(L)#3)l- ^l^^lJl(CMUTE) ^ fe^ *H(H)#31 

♦ #fe *IH^1:£(PSELH -g-^H fe^l S-f (L)tfBfll- £fe ^olAlJ:(SEL)« #^ 

-g-^ PWM *)H4]3:(SEL)fe ttH ^l^^lJKCMUTE)^ ^-^^711 #bJ|# 

<76> 1*1 ^5)5(140) ^ *fl2*i ^ 3? 5(140)fe feel (L)^-^l- £fe ^1<H^1J1 (SELH ^ 

*H ^^%l^cf. ^11^^4)5(140) ^ ^2^^4|S.(150)^ a]^ ^(903)^ -£: ^ 

?KTonlf)°l €^(901)^1 ^#(Tonl)5.4 a) *j-7)l£)fe x}^*}^. -§-^ 

H5^H(i31)fe ^H-£r S-^^a^ Tll^M #^a]^( APWM )^- ^^*Vcf. 

<77> ^l]lAi^4|s.(140) ^ ^I2^i^ 4) 5(150)^1 X]^^- ^^(903)^1 ^ ^#(TonlfH 

€^(901)^1 £r ?-^(Tonl)^ ^a>o] ^ol w>^-3i^rq-. nJ-eH (903)^1 -g-#*M ^ 5^ 

*1 £ 7^1 £A)<g ^aij: 7flAj^l (300)^1 Ai MJ-^£)fe # icoj^^ lliOOD^l -g-^H -g- 
-S-tii 7)1 (300)^ 1^5)fe ^ ^ol^a.uf Aj-^i 

<78> atb, ^H-^r ^Ml^fe ^-f ^-B-^-H S.^5 5H-o}7Kr ^-f), 

^-B-£}J:(/MUTE)fe fee) 'eH(H)'5 €°lt!-^. 
<79> -g-^ ajjt H5^lAi(i3l)fe ^H^liU/MUTEHl -§-#*H *lH*jl3L(SEL)» fee) -*H 
(H)'5 €<>H^ ^^8: ^H^M ttH ^(CMUTE)* ANDtII o)e ( 8 20)5 
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<80> & t -§-^ A]s HB^HQSDfe ^-H-^-H^l^ 1)B ^ ^l^(APWM)^ 

^(909)^1 -gr ^^:(Ton3)-i: o]v) <£JL &BJE.5 ^-H-BB a] ^(905)^ ^^V 

(Ton3f)* ^1<H*>71 ^-B ^l^^l^CCMUTE)* ^ 514. 

<8i> AND 711 °1B (820)tt feel *M(H)>*N)-i- £fe ^B ^l^^lJl(CMUTE) ^ fee) *H(H)^"Efl 
# Be] ^l<^^l^(PSEL)ofl fe^ ^>°l(H)-^-Efl# 5H= ^H^1^(SEL)# #^4. 

<82> ^U^d^^l 5.(140) ^ ^112^^315.(150)^ feel *H(H)AJ-Efl-I- 5Hr ^H^l^ (SEL)^l ^ 

*H i^Hl^tf. ^1^^215.(140) ^ ^112^^215(150)^ Al^ ^^(905)^1 ^ ^ 

#(Ton3fH ^(909)^1 ■& ^^:(Ton3)5.cl- ^^1 *1 ^n>^- ^t^tt Al^o]cf. 

<83> ^lllAii«S)s(i40) ^ ^112^1^51 5(150)^1 ^fl^ ^1^^ ^^(905)^1 ^#(Ton3f)°l 

^(909)^1 ^#(Ton3)£l slfe ^o] w}B^£}tf. ^^(905)<^1 

*H £ 5ifl^ £ 7^1 B*l^ ^-AjAljr 711^^1(300)^1^ ^-^Slfe # h^o}^ ^(909 HI 
-§-^-^H -a-^Aj^: 7fl^l-*l(300H*| ^Jslfe # iciol^Bt}- Aj-^i #^4. 

<84> ^fB-S-=(^-B-^r ^ ^-B-BBl- 2.^- Bf-HH, -g-^ a]Jl B5^H (131)fe ^B 

^HaI^(CMUTE)!- #^4. ^r, B 9» , ^-B ^1<H^11 (CMUTE)fe ^B-£r BJ=°ll 

>H n«i^l ^^(903)51 #(Tonlf)°l (n-l)*l*i| €B(901)^1 ^-(Tonl)^l ^«>^ SlB^- 
Ai^5]5(140, 150)^1 B^ Al^Vg- TlH^-fe ^U-* 

<85> B*V, -H-B ^Htii(Ci]TE)^ ^B-BB BJ=<HH n «l^l €^(905) ^ ^KTon3f)°l 

(n-l)wi^ ^(909)^1 #(Ton3)^l £]B-I=- ^H^fe ^M}. nfel-^ ^Aji 

(SEL)fe ^-B-gr B=52l ^^g- ^M^Vfe aIJl Bfe ^-B-BB B:=5£| *\<£^r *lH*l-fe a] 
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<86> s. 10-& ^Hfl^l ^31 IHI^*]^ ^^l^l -g-^^lS ^^^1^1 31^3 

-2-— °1] ^-^1-711 JS.^ -g-^fi- £fe ^ ^OjL# 

<87> £ ll^r ^Al^ofl 4^. A]Jr 1H^*1^ #^Jloll ^-AjAlJr 

<88> £ nofl ^Ei ^5iflAlEi(C)^ <£#S} ^^(Vcl)^ ^S.-^^ 371^ £. 10«fl H 

^3 7^*1^ (O^ ^(Vcl)^ j^-g^ 37l cHl V]*}^ JfrT£*\ <y- ^ 

<89> a ) c 5 tfl*l £ 7°fl £-Aj A]jr ^^^"^1(300)71- ^-^ofl rcfs. a]^ ^-^^-^ 

(200, 810)^ #^^lS(PWMA, PWMBH -g^^H ^^tt ^-fofl l^slxr ^-§-#o| a7l 
^ ^ ^ 7fl^^](300)7> 5L^- ^ ^ ^ ^l^^l -g-#*H ^ 

^ofl ^£)*r 4-£-§-^ H7H Hl^H 

oo> .g. ^oj] 4^. ajjt ^^1(200, 810)^1 t^^lJUPWMA, PWMBH1 -g-#*H -g- 

<9i> 5L 12^ ^HH 4€- ^IJL ^U^-i- M-^^ £ l, £ 8 ^ 

£ 121- fes}^ , sf^(PW)7> ^ ^-f (1201), 5.(110)^ ^ 

#e>Ji, zl *)U#*]^1J:(DET1)# #3^(1203). 

<92> ^^IJl ^HJSJ 5.(120)^ *Hl#*l^lJ:(DETlHl -§-^H £ 2°H z}- -g^<g 

(PUL1, PUL2)-8: ^-^*lcf(i205). ^ sj-^-^r ^ 1 t^4)S(110)S.^-E^ ^^5. «MJs) 
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fe ^^(201)3] #(Tonf)£r ¥ ^*fl «>l^Lofl i|HJ£|fe ^(202, 203, 204, 205)^ #(Ton) 

<93> # 3. ( 110) fe- ^3]-^ * ^l^^l^(SEL)^ ^Bfl* fee] S.-f (LH 

fee] *H(H)S ^ #71 -§-^ H5L^H(130, 131)21 #3 

Ai^o] ^ s. ^3.^ ^Jl(APWM)7]- tb^Sf^ 17H d^-S^fe a] #014. 
< 94 > ^ ^ ^2:^ ^1^(APWM)7> ^-f(1207), afll^ s\ 5.(140) ^ ^2^^ ^1^1 

(150)fe fee] S>°1(H)# ^ v fe ^H^1Jl(SELH -§-#SH PWM S.H.# ^^4. 

<95> 4^7} ^-f , ^#*ls|3.(110)fe = # ^1*>j1 ZZ. ^-XI^SJ-S.^ 

^#^1J1(DET2)# -§-^ ^Jl £S (140)3. #^^(1219). S. 4^1 S.^^ w]-^ ^-o] 
#^l5l(DET2)fe ^(403)^1 #(Ton2f)o] ^^(402)^ ^(Ton2)^ ^*Vo] n # 

31-1- wKP-t}. PWM SL^fe ^^ls>Jl(1221), 4^fe ,2.H^cf(1223). 

<96> S*V, -§-^ HS^l^(i31)fe ^H^Jl(/MUTE)^ ^-Efl# JL , ZL ^4<^1 

*|-e> -n-H— S- jejels} ^tb^-(i2ii). ^-H-^r h.j=3. &fe ^-f ^1^ ^ 

^*](810)fe -g-^ PWM S.-^# 
<97> Aljr t^^^K 1000)7} ^-H-^r 3.1=5. #°g§>fe ^-f, -S-^ ^IJl H3^H(131)fe ttH 

^1^a]Ji(CMUTE)1- AND 7lHH(820)3. #^*>t=K ^1^5] 3.(140) ^ ^2^^s]S.(150)fe ^ 
^(903)2] s.(TonlfH ^(901)2} ^(Tonl)^ ^fe a]^o]}^ *\)o] X] Jl(SEL)^ 

<*l ^^^-(ms). 
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<98> A]Jr igs§ ^1(810)7> ^H-gr 3.1=3.^ Sfl^£|^- ^-f(^, ^B--£H. 2.H.# ^«g*> 

^ ^-f; 1215), -g-^ SS^H(i31)^r ^-B ^H^JUCMUTE)* AND 7lMH(820)5. #^ 

<99> ^1^2)^(140) ^ ^ll2^^slS(150)^- 4^(905)^1 -^-(Ton3fH ^^(909)^1 

(Ton3)3] ^ti>o] Sjfe a]^<H1^ *lH-<0:iL(SELH -§-#*H i^^^H-S., & ±.°]2L& x\]7\^r 
*r 5flfe €^(905)7}- ^^5jcf(i2i7). 
<100> ^ t£ Al ^ <^ ^ ^ ^-j7^ ol^ oflAl^o} 

7>^-*>cf^ ^-g- o]« ^ojtf. tc}-^, ^1^*1- 7 1#3 jijr -s.^ 

^-Sr^] , ^--$-^1 ^ ^H--£r, ^-B-^-H ^^^1(300)51 i^^H 
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s&7) ^^]Jl ^ v ^5|S^ ^-M-S] ^ <g(pulse rows)^: It^JL, 

[3^* 2] 
3] 

11^13: 1^2)3.. 
4] 
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[3^*8- 5] 

7] 
8] 
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IHtt 9] 

^>7l ^ ^ 1H9€ %~£r #7] A ^71 1/4*1 3# ^^<L£- ^ 

10] 

A o v 7l ^H^JHr^l -§-#*H sl-q-sl ^ i^- ^^oj: 

hl^ ^-71 ^ ^ =s^HS] #^^13L# #3*Hr ^l^Rr ?A^r ^} 

[$^# li] 

^110%H1 SW^I, 

#71 a^S. ^M-^ <! a^S. iHN^r ^ n (n£ 2a.cf 3. ^ 
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12] 

^-7l 3<H5E. |A <g ^ofl^ n^i^fl ^5}^ €^ ^2)- (n+l)^i^l 

13] 

A oM 53 iH^Tf €^ ^ ^-7) n(n^ 2iH} €■ ^^r)^i^ iH^^r ^3 

14] 

^"71 ^ Z)- |AS] ^71^ a^s. -g^tt 3* ^HJ ^ ^IJ: ^^1. 

15] 

^"71 ^ ^*fl €^ ^ ^"71 A €^ ^7)^ 1/4*1 ^ ^H) <LsL 

\H=t^ 16] 
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17] 

*1U0%M1 91°]*], #7l ^<H-£ ?>}^£) <£°] ^fllli «g ^ ^I2^i 1* 3L^Hr 

S-f- . 

#7l ^3\£.±r, 

#7l #7] o]^. ^j-q-o^ Al^ofl -§-#*M #7] ^ll^i 1 Hxr #7l -g- 

#7l aW^KM^I #7l °]l=. *}^°\ Ajjrofl -g-#*H #71 ^12€^ 1 #71 # 

# #2. HS^AiS] #§^Rr ^12^1 13] si SI: ^l*Rr ^-g- s.^ ^ #JL ^ v 

^#*1. 

18] 

*U7%M1 5U<H>H, #71 t^J^lb, 

#7l ^l^aj sls^l #7l ^i2^i^5ls^ #^^15:1- tfls. 

5fe ¥ 711^1 ^sr 1 ^iitt #^*Rr dlJEL Ej-<y TlHslS.1- D] ^-U^Rr % 

19] 

#Jl ^#*H 

Al^ S.JEL ; ^ 

-§-^j PWM 2.JE.1- ^al^i^, 

#71 #Jr ^3 #*l*r #71 Al^ S.= 6fl^ Cf^7fl2l ^ 11:* 1H3*H, #71 £H- 
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^7} *i3L ^7) PWM S.:E°JH ^^tt ^ ^ 

20] 

^19^M1 91°] ^7) ^3iS- U^S^ ^ ^7} Z}+9) -Sj-JiLt} ^ ^ 

21] 

22] 

(n-l)«i*f) ^IJlSI ^J±tf ^ n^^fl 4!JL» ^?>Kr ^-g- *Rr ^ v 

23] 

^122^1 &°H, ^7) n«i^ ^IJLS] ^ ^-71 (n-l)«i^ ^JL^l ^2] ^ m. 
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24] 

€^ 4 ^IJ: n»i^ a]^ ^o] ( n -D«i^l ^13:^ ^ ^«lo| 

ajj: ^2}^. 
25] 

26] 

#7] ^ <g #ofl^ *HJs^ ii t ^^^v z|- ^^o) S-^ ^ 

t!: 3* ^^-S SRr aJs. ^ 
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27] 

28] 

^126*oH1 5^1, 
29] 

-§-^*>^ ^-71 <! ( n -i)«i^l ^-iLtf Jg)^ ^ 

n#*i| !H3SKr ^l*Rr ^-8: *]-fe 41 -£ . 

30] 
*)129%M1 

^-71 1 ^-71 n «l*1| ^ ^-71 (n-l)^i^ #2} ^#<?} 3# 
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31] 

[%^^ 32] 

^-7] ^cHAijii-ofl -g-^H 3<Hs. ^VM-^I ^ 1* iM^Kfr ^i^J: ^$33.; 
3>1H ; 

tt A oM -g-^ ^IJ: H^l^o] #^sRr -id^sj^-; «J 

A oM ^5]^ f^Jjf ^Al^S. ^^*>7l ^ -g-^J: ^«l*Hr 

[3^8- 33] 

^32%H1 #7l ^<^£ ^ <g ^ofl^ 3)2:^ €^ s.^- n (n 

[^n 1 * 34] 
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l^^-ty 35] 

^H^l«°fl -§-^>^ 3<H£ 1^*Rr ^^Jl ^5)5.; 

S^H ; 

^-7] A]HJjs)^ ^*>JL, cflc b^oJ ^ ^O^S ^ 7fl^l ^JL 

^>7l -g-^S ^fl^^l* ^«l*Rr 3* ^ -g-^ 7fl«*l. 

36] 

*1135%H1 91°]*), ^71 3<H5L *H-<^ <i ^<HH 2^5. ^-xg^^. ^o. n(n 

37] 

^-^s,^ ^a>o] ^ ^ ^ 

38] 
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^-S ^H^lsofl -g-#*H *)Ha1Jt# #5^Hr feel 711 cIh; 
^-71 s)i ^ n*M ^IJl^ ^-o] (n-l)»I*fl ^Is^l ^.^ ^tiVol £] 

^-71 ^sl^sl ^^JIS ^W7l ^^IJ: *HW*]«- ^*l*Rr 

[^T 1 * 39] 

^IJl *1)«*H 5^1, 

^ -n-H. ^H^ls-I- #^£}fe -§-^ ^]Jl HS^l^i ; 

^-7] ^-h *i|<H4!:M -§-#*H ^H^IJl-I- -fr^Kr feel 7lMH; 

# 7 ) sg^ m. i^^.^ a]jt ^^l^i n«I*fl ^JL^l ^o] (n-l)wl^ ^ls^l ^aVol e) 

fe a1*HH ^Efl« ^o^>fe ^HAl^ofl -g-^H ^4131 3 

^"71 ^d^SlSSl i^^l t-flj= Ej-oj^g- ^-fe - 7 flo} Al^S. 

* #^*Kr 01 .el E}<y ^Hsl^; ^ 

^-71 Cll= EpJ ^Hsl^S^-Ei #^Slfe ^71 7 flo^ -g-^^l^S. £ 
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